Realization of the BoseEinstein condensate can provide a way for creation of an inversion-free coherent light emitter with ultra-low threshold power. The currently considered solutions provide polaritonic emitters in a spectral range far below 1 µm limiting their application potential. Hereby, we present optical studies of InGaAs/ GaAs based quantum well in a cavity structure exhibiting polaritonic eigenmodes from 5 to 160 K at a record wavelength exceeding 1 µm. The obtained Rabi splitting of 7 meV was almost constant with temperature, and the resulting coupling constant is close to the calculated QW exciton binding energy. This indicates the very strong coupling conditions explaining the observation of polaritons at temperatures where the exciton dissociation is already expected, and allows predicting that room temperature polaritons could still be formed in this kind of a system.
Introduction
Lightmatter interaction in semiconductor systems has attracted much attention in recent years [13] . A specic reason is the strong coupling of the excitonic states in one (or more) quantum well(s) with a photonic cavity mode (CM), forming a new class of quasi-particles called exciton-polaritons [36] . Like excitons, these exciton--polaritons have a bosonic character allowing for intriguing fundamental phenomena like the BoseEinstein condensation (BEC) [4, 5] . At the same time, unique physical properties of exciton-polaritons made them also an interesting candidate for device applications. Since the exciton-polariton is formed as a superposition of excitonic and photonic states, the eective mass of exciton--polaritons is much smaller than that of bare excitons and several orders of magnitude smaller than the hydrogen atomic mass [7] . This allows for high-temperature BEC in this kind of a system. Due to the condensation of exciton-polaritons, microcavity structure emits coherent light making it interesting for laser applications [7, 8] . The main advantage of exciton-polariton lasing is that the population inversion, necessary in photon laser structures (e.g. diode lasers), is no longer required [7, 8] . This results in a threshold carrier density which can be 2 orders of magnitude smaller than in the case of pure photonic laser emission, building up a future for ultra-low-power-consuming coherent light sources [7] . So far, exciton-polariton lasers have been realized based on CdTe, GaN and GaAs substrates with emission wavelength far below 1 µm [5, 912] , typically even below 900 nm.
The main challenge to move these devices out of the lab into the real world is to make them compatible to application standards. One of the biggest optoelectronic markets nowadays is the telecommunication, where lasers are used as light sources for data transmission based on optical bers. The interesting wavelengths are dictated by the ber characteristics like absorption and dispersion which are most advantageous in the near infrared range above 1 µm. Realizing exciton-polariton lasers at longer wavelengths will bring these devices much closer to application, but no experimental attempts in this direction have been published so far. In this case, GaAs-based structures are of high interest since they oer important advantages as e.g. compatibility to the GaAs/AlAs--distributed Bragg reectors (DBRs), which easily allows for high quality semiconductor microcavities needed to reach the strong coupling of the exciton to a photonic cavity mode [2, 13] , and ability for electrical pumping of such structures [14, 15] .
In this report we present optical studies of GaAs-based quantum wells placed in a planar Bragg reector microcavity. The structure features a gradually changing layers thickness across the wafer, providing easy tuning of the QW-microcavity system at any chosen temperature. The measurements were performed in a form of temperature dependent reectance along the wafer radius and demonstrated formation of exciton-polaritons above 1 µm at temperatures up to 160 K.
Experiment
The examined structures were grown by molecular 
where E X and E CM are the exciton and cavity mode energies, respectively, RS is the value of the Rabi splitting and P means the position on the wafer along the radius.
The tting procedure of the polariton branches has been done, taking the rough values of RS and the anticrossing energy from the experiment as the starting point.
We assumed a constant value of the uncoupled exciton transition energy E X and an approximately linear dependence of the mode energy E CM on the position P , which is a sucient approximation due to the short distance travelled on the sample compared to the total wafer radius (6 mm vs. 25 mm). The dashed grey lines in Fig. 1b indicate the expected energies of the uncoupled exciton and CM, and are just guides to the eye.
The investigated coupled system has also been simulated using a quantum-mechanical model of two coupled harmonic oscillators [16] , result of which is shown by the green lines in In order to follow the temperature dependence of both the eigenmodes and the related Rabi splitting we measured the respective reectivity spectra as a function of temperature shifting the position on the wafer so that the on-resonance conditions were kept. The result is shown in Fig. 3 . It can be seen that one can indeed preserve the strong coupling conditions in a broad range of temperatures, and the splitting energy is almost constant.
Generally, a decrease of the coupling strength would be expected with temperature (due to, e.g., carrier losses and less ecient formation of excitons), but this is not the case here as the position on the wafer has to be changed accordingly at each temperature to follow the resonance. Therefore, the Q-factor of the cavity is also altered, namely slightly dierent for each of the spectra in Fig. 3 . It increases in that direction which corresponds to the decrease of the CM energy, which in our case improves the cavity nesse. This agrees with the shift direction, compensating the possible temperature dependence and the unfavorable eect on the coupling.
Therefore, the deteriorating inuence of the temperature is not observed.
Another eect is the value of the Rabi splitting which is relatively large compared to the exciton binding energy in this kind of quantum wells. We have calculated the exciton binding energy by a variational envelope function procedure including strain and the dielectric constants contrast between the well and the barrier material. The model is described more in detail in Ref. [17] . The obtained binding energy (E B ) value is 5.9 meV, which must be compared to the coupling constant g = 
